Aim: Atrial fibrillation (AF) is the most common underlying cause of cardiogenic cerebral embolism. To prevent cardiogenic cerebral embolism, it is important to determine the level of awareness of AF in Japan.
Introduction
Atrial fibrillation (AF) is the biggest risk factor for cardiogenic cerebral embolism (CE), and this fact is already established as common knowledge among medical professionals, such as arrhythmia or stroke specialists. CE has a poor prognosis, and detection before CE onset is important in order to prevent it from occurring. In practice, however, covert AF usually occurs without subjective symptoms, such as palpitations, so AF can go unnoticed until CE has already occurred. For this reason, it is important for individuals to engage in a series of self-monitoring behavior patterns, such as being able to clearly recognize the arrhythmia known as AF, carrying out self-pulse checks and understanding the need to undergo electrocardiography (ECG) at a medical facility where possible if they suspect AF. Therefore, we believe that it is important to determine the level of awareness of AF among Japanese adults in order to prevent CE in the future. However, to date, there have been no large-scale surveys targeting the national population.
Here, we report a large-scale, nationwide Internet survey that was used to determine the level of awareness of AF among Japanese adults, which should provide useful basic data. ≥50 years; and (ii) not employed in a medical profession. We then carried out a large-scale Internet survey during the 6 days from 13 through 18 February,2015 to determine the level of awareness of AF among these individuals. We asked the question, "Do you know the arrhythmia called atrial fibrillation?" Participants selected one of six possible responses: "I know the name, the condition and its treatment well;" "I know any two of the following well: the name, the condition or its treatment;" "I know the name only;" "I know the condition only;" "I know the treatment only;" or "I have never heard the name before (no prior knowledge)."
We obtained valid responses from a total of 53 128 individuals across all 47 prefectures (response rate 30.7%; 25 047 men; mean age 61.0 AE 7.6 years; age range 50-97 years). Furthermore, we excluded respondents who provided valid responses but might have obtained medical information through employment or their medical history. These included 538 respondents currently employed in healthcare professions (doctors, nurses, assistant nurses, pharmacists, medical technologists, radiographers, physical therapists, veterinarians, employees of drug manufacturers or medical device companies, sales staff at drug stores/pharmacies, acupuncturists, chiropractors, bodywork therapists, caregivers and welfare staff ); 3087 respondents previously employed in healthcare professions; 1026 respondents currently receiving treatment for cardiac disease at medical institutions; and 781 respondents who previously had cardiac disease and received treatment (but were not currently receiving treatment). This left a total of 47 696 respondents (22 841 men; age range 50-97 years) who were ultimately the subjects of the survey. We then investigated the level of awareness of AF among the respondents.
Informed consent
The St. Marianna University Hospital's Human Research Ethics Committee decided that approval was not necessary, as the participants of the present study were healthy members of the general public who agreed to complete our questionnaire, not hospital patients. We obtained consent over the Internet for participation in this nationwide survey and data analysis by sending an informed consent form along with the questionnaire. Completion of the questionnaire was taken as informed consent.
Statistical analysis
The χ 2 -test was carried out to examine whether there were significant references about the numbers of level of awareness between the prefectures with the highest and lowest responses. Multivariate logistic regression analysis was carried out to determine whether awareness of AF was independently associated with age, sex, prefecture population size, or population of boardcertified arrhythmia or stroke specialists. All statistical analyses were carried out using IBM SPSS Statistics for Windows version 22 software (Armonk, NY, USA). All statistical tests were two-sided, and P-values <0.05 were considered significant.
Results

Level of awareness of AF
A total of 13 119 respondents (27.5%) answered "I have never heard the name before (no prior knowledge)." A small number of respondents (n = 1791, 3.8%) answered "I know the name, the condition and its treatment well (know AF well)." In addition, 27 351 respondents (57.3%) answered "I know the name only," but did not know the condition or treatment. When combined with those who responded "I know any two of the following well: the AF name, the condition or its treatment," this gave a total of 32 786 respondents (68.7%) who indicated that they had some albeit incomplete knowledge of AF (Fig. 1) .
Level of awareness of AF by sex and age group
We examined the level of awareness of AF by sex and age group, and found that the degree of recognition increased with advancing age in both men and women. In particular, we found that respondents who answered "I know the name, the condition and its treatment well" comprised 3.9% of men and 3.2% of women aged in their 50s, which increased to 4.9% and 5.0%, respectively, for respondents aged in their 70s or older. Respondents who answered "I have never heard the name before (no prior knowledge)" comprised 29.8% of men and 28.8% of women aged in their 50s, which decreased to 24.4% and 24.0%, respectively, for respondents aged in their 70s or older. The percentage of respondents who answered "I know the condition only" also increased with advancing age (Fig. 2) .
Level of awareness of AF by prefecture
We investigated how many respondents answered "I have never heard the name before (no prior knowledge)," "I know the name, the condition and its treatment well" and "I know the name only, not the condition or its treatment" by prefecture.
The response "I have never heard the name before (no prior knowledge)" was most common in Kochi Prefecture (36.0%), followed by Tottori Prefecture (35.5%). This response was least common in Tokyo (24.2%) and Yamanashi (22.2%) prefectures. The difference between the prefecture with the highest response rate to this question, namely Kochi Prefecture, and the lowest response rate to this question, namely Yamanashi Prefecture, was 13.8 percentage points (1.6-fold increase). A significant difference was observed by the χ 2 -test. In addition, the response "I know the name, the condition and its treatment well" was most common in Kyoto Prefecture (5.1%), followed by Nara Prefecture (5.0%). This response was least common in Shimane (2.5%), Saga (2.5%) and Tottori (1.8%) prefectures. There was a difference of 3.3 percentage points (2.8-fold) between Kyoto Prefecture, which had the highest response rate, and Tottori Prefecture, which had the lowest, and the difference was significant. The response "I don't know the condition or method of treatment, but I know the name" was most common in Aomori Prefecture (63.0%), followed by Toyama Prefecture (61.5%). This response was least common in Yamaguchi (52.1%) and Kochi (48.5%) prefectures. The difference between the prefecture with the highest response, which was Aomori Prefecture, and the lowest response, which was Kochi Prefecture, was 14.5 percentage points (1.3-fold), indicating a significant difference (Fig. 3) .
Factors contributing to the degree of awareness of AF Adjustment with multivariate logistic regression analysis showed that factors contributing significantly to "no prior knowledge" of AF were younger age (odds ratio [OR] 0.986-0.987), male sex (OR 0.929-0.933) and Figure 2 Level of knowledge of atrial fibrillation by sex and age group. The rate of respondents who answered, "I know the name, the condition and its treatment well" increased from those aged in their 50s to those aged in their 70s, whereas the rate of respondents who answered "I have never heard the name before (no prior knowledge)" decreased from those aged in their 50s to those aged in their 70s. Figure 1 Level of awareness of atrial fibrillation among Japanese adults. Of the 13 119 respondents, 27.5% answered "I have never heard the name before (no prior knowledge)" and 3.8% answered "I know the name, the condition and its treatment well," but 68.7% answered that they had some albeit incomplete awareness of atrial fibrillation. Figure 3 Level of awareness of atrial fibrillation by prefecture. The response "I have never heard the name before (no prior knowledge)" was highest in Kochi Prefecture, whereas the response "I know it well" was highest in Kyoto Prefecture. The response "I know the name only, but do not know the condition or its treatment" was highest in Aomori Prefecture.
lower population size per million (OR 0.987); that factors contributing to a "know AF well" response were older age (OR 1.015-1.016) and higher population size per million (OR 1.015); and that factors contributing to a "Know the name only" response were older age (OR 1.005-1.006) and female sex (OR 1.170-1.172). In other words, younger age, male sex and smaller population size (rural region) tended to contribute to less knowledge of AF, whereas older age and larger population size (urban region) tended to contribute to more knowledge. In contrast, relative numbers of arrhythmia or stroke specialists (×10 5 ) per total population did not significantly contribute to the degree of AF awareness (Table 1) .
Furthermore, when respondents were stratified by age (<70 years and ≥70 years), multivariate logistic regression analysis showed that factors contributing significantly to "no prior knowledge" of AF were younger age (OR 0.985-0.986), male sex (OR 0.924-0.927) and lower population size per million (OR 0.987), and that factors contributing to a "Know the name only" response were older age (OR 1.009) and female sex (OR 1.181-1.182) among the group aged <70 years. Meanwhile, among the group aged ≥70 years, the only factor contributing to "no prior knowledge" of AF was lower population size per million (OR 0.986; Table 2 ).
Discussion
Cerebrovascular disease is the leading cause of becoming bedridden or care-dependent in Japan. AF is the biggest risk factor for CE, which tends to occur in older adults and has a poor prognosis. There are concerns that the number of individuals with AF will increase in conjunction with societal aging and increased numbers of individuals with lifestyle-related diseases. The diseases include hypertension, diabetes mellitus and dyslipidemia. In the USA, Feinberg et al. reported that the prevalence of AF increases dramatically >60 years-ofage, with values of 2.3% in individuals aged ≥40 years, 5.9% in individuals aged ≥65 years and 10% in individuals aged ≥80 years. Outcomes of the Framingham Heart Study also indicated the potential that AF occurs in one of four adults in the population aged ≥40 years. Meanwhile, in a study of 630 138 Japanese adults aged ≥40 years, Inoue et al. reported an increasing prevalence with advancing age in both sexes; specifically, a prevalence of 3.44% and 1.12% among men and women aged in their 70s, respectively, and 4.43% and 2.19% among men and women aged in their 80s or older. Akao et al. described persistent or sustained AF that increases with advancing age accounting for ≥50% of cases aged ≥70 years. [1] [2] [3] [4] The symptoms of AF are usually palpitations, chest pain and dyspnea, but a number of individuals with paroxysmal or persistent AF adapt to the subjective symptoms and appear asymptomatic. Detection of AF in these individuals is therefore difficult, unless they carry out proactive self-pulse checks, or undergo examination or ECG at a medical facility. Stated differently, we believe that individuals will not engage in self-monitoring behaviors, such as carrying out self-pulse checks or undergoing ECG examination, if they have no awareness of or interest in AF.
From this perspective, the Japan Stroke Association and affiliated enterprises have recently developed awareness initiatives to inform the Japanese public about AF and self-pulse checks. However, studies to verify the effectiveness of these awareness initiatives have been carried out on only a small scale, and to date, no large-scale studies have been carried out. 5, 6 These smaller-scale studies include the National Health Promotion Movement in the 21st Century (Healthy Japan 21), a questionnaire survey carried out via the Internet. Respondents in that survey were 250 adults from the general population aged ≥60 years, and the results showed that 58% of the respondents were able to recognize AF as a type of arrhythmia. Small-scale survey results were reported by Taguchi et al. The survey's respondents were 168 adults (mean age 66 AE 12 years) who participated in a public lecture on stroke held in Toyama City and completed a questionnaire about their awareness of AF. Of these 168 respondents, 43% were able to recognize AF, and awareness of AF was significantly lower in elderly individuals than in nonelderly individuals.
Our large-scale survey showed that only a small proportion of the Japanese population (3.8%) currently had high awareness of AF, 57.3% knew the name only and 27.5% had never heard the name of AF before. When we examined this from the perspective of those who at least recognized the name of AF, then the level of awareness of AF that we found in the present survey was at least on the same level as that found in smallscale surveys carried out in Japan. However, if we consider this from a stricter perspective, if we examine the proportion of respondents with high awareness of AF, we find it very low, and believe that further awareness initiatives are required. The present results also showed age-related and regional differences in awareness of AF. Older age and larger prefecture populations were associated with greater awareness of AF, and younger age, male sex and smaller prefecture populations were associated with no prior knowledge of AF, whereas there were no correlations between AF awareness and relative numbers of arrhythmia or stroke specialists. Possible reasons for these results are that older generations are more interested in age-related diseases, such as AF, than younger generations, that knowledge of diseases like AF is more likely to spread by word of mouth in urban regions with larger populations and that most arrhythmia or stroke specialists treat existing AF or CE that had occurred, but do not generally treat or provide education to people who might have covert AF.
As described above, this is the first study to have shown these regional or age-related differences, and it is important to carry out public lectures as a measure to promote awareness, similar to those being carried out to increase the level of awareness of stroke and transient ischemic attacks. However, because there are limits to the number of lecturers and attendees (audience size), it would be most effective to provide this information through mass media, such as television and newspapers, which are frequently seen in daily life. We have also previously reported on this and believe that use of large typeface in newspapers will be particularly effective for older adults if these measures are adopted. [6] [7] [8] We also believe that carrying out these awareness initiatives will be associated with future prevention of CE. Prefectures or generations with low awareness of AF will be prioritized for these initiatives making use of all communication channels -from public lectures based on each region or generation to mass media that will be broadcast nationally.
Finally, we note the following advantages of the present study: the survey was designed as a large-scale survey targeting approximately 50 000 adults from all 47 prefectures of Japan. We used the population composition of these prefectures for sampling; the population for analysis included a wide range of ages from 50 to 97 years and included very elderly adults. The respondents were genuinely members of the general public, as we completely excluded those who were likely to be familiar with the term AF through their profession. We also excluded respondents who had either previously received or were currently receiving treatment for cardiac disease. In contrast, we note the following limitations: the survey was limited to adults aged ≥50 years, who might have already had a high level of concern regarding AF because it occurs more frequently in older adults. Also, the respondents might have been able to easily obtain medical information online because participation required knowledge of how to use the Internet; and although the study included a diverse range of respondents, even up to the age of 97 years, the percentage of elderly respondents was lower than expected because of the need for familiarity with the Internet.
We carried out a large-scale Internet survey to determine the level of awareness of AF among Japanese adults. A very small proportion of Japanese adults knew AF well (3.8%), whereas 57.3% at least knew the name only. Meanwhile, 27.5% had no knowledge of AF, indicating the need for further awareness initiatives. We also noted age-, sex-and region-related differences in the level of awareness. We now believe that mass-media awareness initiatives that take into account age-and sex-related differences, and prioritize prefectures with low awareness of AF could contribute to the prevention of CE in the future.
